Atherosclerotic abdominal aortic aneurysm and the interaction between autologous human plaque-derived vascular smooth muscle cells, type 1 NKT, and helper T cells.
Immune cell infiltration, vascular smooth muscle cell (VSMC) proliferation, and apoptosis are pathological hallmarks of atherosclerosis. The multifocal, chronic, and inflammatory nature of this disease of the cardiovascular system complicates targeted cellular therapy and emphasizes the need to understand the role and interaction of immune cells with VSMCs. We characterized the immune cell subsets present in human atherosclerotic tissue derived from atherosclerotic abdominal aortic aneurysm (AAA) and expanded them to study their interaction with autologous plaque-derived VSMCs in vitro. We show here that apart from T lymphocytes, plaque infiltrates consist of lots of NK cells and significant proportions of NKT cells that express T cell receptor (TCR) alphabeta, CD4, and the NK markers CD56 and CD161. The infiltrates are predominantly IFN-gamma-producing Type 1 lymphoid cells. When cocultured, the T and NKT cells adhere to VSMCs. CD4+ T cells enhance VSMC proliferation. VSMCs in turn enhance CD4+CD161+ NKT but not CD4+ or CD8+ T cell proliferation. CD4+CD161+ NKT cells inhibit VSMC proliferation by inducing apoptosis. Our results suggest that the interactions of Type 1 CD4+ T and CD4+CD161+ NKT cells with VSMCs may regulate VSMC proliferation and death respectively in atherosclerosis and the balance of these interactions could determine plaque stability.